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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed September 29, 2008 have been fully considered but 
they are not persuasive. 

Applicant's Argument(s): 

Regarding claim 1 , pages 47-49, the applicant argues the claimed subject matter 
of "channel state estimating means ... including a channel information accumulation unit 
configured to accumulate the information of channel estimation as information of 
channel state for a predetermined interval" is not obvious/well-known and requested the 
examiner to provide documentary evidence to support the assertion that the above 
mentioned features are well known in the art. 

Examiner's Response: 

Regarding the argument set forth above, the examiner disagrees with the 
applicant that it is non-obvious for the channel estimation unit to include an accumulator 
(buffer or memory or some type of storage medium) to accumulate/store (or buffer) the 
channel state information for further processing because one of ordinary skill in the art 
would recognize that it is a matter of design requirement to store the channel state 
information (for a time interval) for further processing as it is evidenced (for instance) by 
Lakkis (US 2008/0109696; par. 175), El-Gamal et al (US 2007/0064826; par. 33), and 
Tong et al (US 2007/0053282, par. 88). 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 4, 7, 12-14, 17, 20, 23-25, 28, 33-34, 37, and 40 are rejected under 
35 U.S.C. 1 03(a) as being unpatentable over Sugar et al (US 7,1 94,237), further in view 
of Pautler et al (US 2003/0185309) and Onggosanusi et al (US 2004/0076224). 

As to claim 1 , Sugar teaches a MIMO communication system comprising a 
transmitter with 1 to N antennas (fig. 1 means 110) and a receiver with 1 to L antennas 
(means 210), in which said transmitter comprises: a transmission signal generator for 
generating a transmission signal s (fig. 1, col. 2 lines 35-56, one of ordinary skill in the 
art would recognize that the transmission signal s is inherently generated by a signal 
generator); a signal dividing unit for dividing the transmission signal into 1 to K (signal s 
is divided to signals s1 to sL. One of ordinary skill in the art would recognize that signal 
s is inherently divided into signals s1 to sL) signal streams according to transmission 
weights derived from feedback information informed from the receiver through a 
feedback path (col. 2 lines 57-64); a signal modulator for modulating the generated 
transmission signal (col. 3 lines 8-12)); a stream processor for dividing respective 1 to k 
modulated signal streams into 1 to N substreams (fig. 1 device 100) and multiplying the 
1 to N substreams by the 1 to N transmission weights device 100, wT,1 to wT,N); and 
said receiver comprising: a channel state estimating means for estimating state of each 
communication channel from received signals received by the 1 to L antennas (col. 6 
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lines 20-37) to output information of channel state; a feedback signal generating means 
for generating feedback information according to the information of channel state (col. 2 
lines 57-64); a proper reception weight generating means for generating proper 
reception weights by using the information of the channel state (col. 6 lines 20-37); a 
reception weight multiplier for multiplying the received 1 to L substreams of the 
respective 1 to K signal streams by the proper 1 to L reception weights (wR, device 
200); a demodulator for composing the 1 to L weighted substreams to obtain respective 
composed 1 to K signal streams respectively (fig. 1 s1 and sL outputted from device 
200). One of ordinary skill in the art would recognize that it is well known and/or a 
matter of design choice to accumulate the channel information for further processing. 
Therefore, it would have been obvious to one of ordinary skill in the art to accumulate 
the channel information for a predetermined interval for further processing. Sugar does 
not expressly teach a signal dividing unit for dividing the transmission signal into 1 to K 
signal streams according to transmission weights derived from feedback information 
informed from the receiver through a feedback path; a signal modulator for modulating 
the 1 to K signal substreams respectively; a feedback delay compensating means for 
processing the feedback information in order to compensate feedback delay of the 
feedback path; a proper reception weight generating means for generating proper 
reception weights by using the information of the channel state and the processed 
feedback information from the feedback delay compensating means; and a signal 
combining unit corresponding to the signal dividing unit of the transmitter for combining 
the demodulated K signal streams from the demodulator to reproduce the original 
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transmission signal. Pautler teaches a MIMO communication system comprising a 
transmitter and a receiver (fig. 3 and 5), wherein the transmitter comprises a signal 
dividing means for dividing the transmission signal into 1 to K (signal X) signal streams 
according to transmission weights derived from feedback information informed from the 
receiver through a feedback path (par. 61 , 70, 72-73, and 75, means 70, 36, and 34); a 
signal modulator for modulating the 1 to K signal substreams respectively (fig. 3 
modulation means); and the receiver comprises: a signal combining unit corresponding 
to the signal dividing unit of the transmitter for combining the demodulated K signal 
streams from the demodulator to reproduce the original transmission signal. Therefore, 
it would have been obvious to one of ordinary skill in the art to modify the system of 
Sugar utilizing the teaching of Pautler by dividing the transmission signal into 1 to K 
(signal X) signal streams according to transmission weights derived from feedback 
information informed from the receiver through a feedback path in order to more 
accurately distributing the transmission signal, also, one of ordinary skill in the art would 
recognize it is obvious to modify the system of Sugar according to the teaching of 
Pautler by modulating the transmission signal after being divided into substreams 1 to K 
instead of prior to being divided into substreams, and at last, it would have been 
obvious to one of ordinary in the art to combine the recovered substreams 1 to K in 
order to recover the original transmission signal. Onggosaunusi teaches a MIMO 
communication system comprising a transmitter and a receiver (fig. 2a and 2b), wherein 
the receiver comprises a channel estimation means for estimating state of each 
communication channel from received signals (fig. 4 means 410); a feedback delay 
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compensating means for processing the feedback information in order to compensate 
feedback delay of the feedback path (means 415); a proper reception weight generating 
means for generating proper reception weights by using the information of the channel 
state and the processed feedback information from the feedback delay compensating 
means (means 425) in order to properly demodulate and recover/ reproduce the original 
transmitted signal. Therefore, it would have been obvious to one of ordinary skill in the 
art to incorporate the teaching of Onggosanusi into the system of Sugar for the reason 
stated above. 

As to claim 2, Sugar teaches a MIMO communication system comprising a 
transmitter with 1 to N antennas (fig. 1 means 110) and a receiver with 1 to L antennas 
(means 210), in which said receiver comprises: a channel state estimating means for 
estimating state of each communication channel from received signals received by the 1 
to L antennas (col. 6 lines 20-37) to output information of channel state; a feedback 
signal generating means for generating feedback information according to the 
information of channel state (col. 2 lines 57-64); a proper reception weight generating 
means for generating proper reception weights by using the information of the channel 
state (col. 6 lines 20-37); a reception weight multiplier for multiplying the received 1 to L 
substreams of the respective 1 to K signal streams by the proper 1 to L reception 
weights (wR, device 200); a demodulator for composing the 1 to L weighted substreams 
to obtain respective composed 1 to K signal streams respectively (fig. 1 s1 and sL 
outputted from device 200). One of ordinary skill in the art would recognize that it is well 
known and/or a matter of design choice to accumulate the channel information for 
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further processing. Therefore, it would have been obvious to one of ordinary skill in the 
art to accumulate the channel information for a predetermined interval for further 
processing. Sugar does not expressly teach a feedback delay compensating means for 
processing the feedback information in order to compensate feedback delay of the 
feedback path; a proper reception weight generating means for generating proper 
reception weights by using the information of the channel state and the processed 
feedback information from the feedback delay compensating means; and a signal 
combining unit for combining the demodulated K signal streams from the demodulator 
to reproduce the original transmission signal. Pautler teaches a MIMO communication 
system comprising a transmitter and a receiver (fig. 3 and 5), wherein the receiver 
comprises a signal combining unit corresponding to the signal dividing unit of the 
transmitter for combining the demodulated K signal streams from the demodulator to 
reproduce the original transmission signal. Therefore, it would have been obvious to 
one of ordinary in the art to combine the recovered substreams 1 to K in order to 
recover the original transmission signal. Onggosaunusi teaches a MIMO communication 
system comprising a transmitter and a receiver (fig. 2a and 2b), wherein the receiver 
comprises a channel estimation means for estimating state of each communication 
channel from received signals (fig. 4 means 410); a feedback delay compensating 
means for processing the feedback information in order to compensate feedback delay 
of the feedback path (means 415); a proper reception weight generating means for 
generating proper reception weights by using the information of the channel state and 
the processed feedback information from the feedback delay compensating means 
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(means 425) in order to properly demodulate and recover/ reproduce the original 
transmitted signal. Therefore, it would have been obvious to one of ordinary skill in the 
art to incorporate the teaching of Onggosanusi into the system of Sugar for the reason 
stated above. 

As to claim 4, Sugar teaches a channel state estimating means for estimating 
state of each communication channel from received signals received by the 1 to L 
antennas (col. 6 lines 20-37) to output information of channel state; a feedback signal 
generating means for generating feedback information according to the information of 
channel state (col. 2 lines 57-64); a transmission weight generator for generating K*N 
transmission weights based on the information of channel estimation from the channel 
state information unit and sending the transmission weights as the feedback information 
to a the transmitter through the feedback path (device 100, col. 2, lines 57-64); a proper 
reception weight generating means comprises: the receiving weight generating unit for 
generating K*L proper reception weights by using the information of channel state. 
Onggosaunusi teaches a MIMO communication system comprising a transmitter and a 
receiver (fig. 2a and 2b), wherein the receiver comprises a channel estimation means 
for estimating state of each communication channel from received signals (fig. 4 means 
410); a feedback delay compensating means comprising a transmission weight 
accumulation unit for accumulating the transmission weights for a predetermined 
interval and outputting the accumulated transmission weights as the processed 
feedback information (means 415, 425 and 435). 
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As to claim 7, Sugar teaches a channel state estimating means for estimating 
state of each communication channel from received signals received by the 1 to L 
antennas (col. 6 lines 20-37) to output information of channel state; a feedback signal 
generating means for generating feedback information according to the information of 
channel state (col. 2 lines 57-64); a transmission weight generator for generating K*N 
transmission weights based on the information of channel estimation from the channel 
state information unit and sending the transmission weights as the feedback information 
to a the transmitter through the feedback path (device 100, col. 2, lines 57-64); a proper 
reception weight generating means comprises: the receiving weight generating unit for 
generating K*L proper reception weights by using the information of channel state. One 
of ordinary skill in the art would recognize that it is well known in the art to store the past 
estimated channel information and adjust the channel information according to the 
stored past channel information and time delay of the communication channel in order 
to better observe and/or obtain the channel state information. Onggosaunusi teaches a 
MIMO communication system comprising a transmitter and a receiver (fig. 2a and 2b), 
wherein the receiver comprises a channel estimation means for estimating state of each 
communication channel from received signals (fig. 4 means 410); a feedback delay 
compensating means comprising a transmission weight accumulation unit for 
accumulating the transmission weights for a predetermined interval and outputting the 
accumulated transmission weights as the processed feedback information (means 415, 
425 and 435); a proper reception weight generating means for generating proper 
reception weights by using the information of the channel state and the processed 
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feedback information from the feedback delay compensating means (means 415, 425 
and 435) in order to properly demodulate and recover/ reproduce the original 
transmitted signal. 

As to claim 12, see the rejections of claims 1-2 combined. Sugar teaches a 
channel state estimating means for estimating state of each communication channel 
from received signals received by the 1 to L antennas (col. 6 lines 20-37) to output 
information of channel state; a feedback signal generating means for generating 
feedback information according to the information of channel state (col. 2 lines 57-64); a 
transmission weight generator for generating K*N transmission weights based on the 
information of channel estimation from the channel state information unit and sending 
the transmission weights as the feedback information to a the transmitter through the 
feedback path (device 100, col. 2, lines 57-64). One of ordinary skill in the art would 
recognize that it is well known in the art for the transmission weight generator to 
produce the transmission weights employing different computation techniques (see 
Onggosanusi par. 50), wherein one method of computation would be storing the past 
transmission weights and updating/ adjusting the transmission weights based on the 
channel information such as time delay information of the communication channel. 
Therefore, it would have been obvious to one of ordinary skill in the art to obtain the 
transmission weight employing the above technique. Onggonsanusi teaches 
accumulating the computed transmission weights for a predetermined interval as the 
processed feedback information. Sugar teaches that the transmission weights are 
generated either in the receiver (e.g. feedback) or the transmission weights are 
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generated in the transmitter. One of ordinary skill in the art would recognize that every 
time that the new channel information is obtained (if it is different than the previous 
channel information), the new transmission weight (if it is different than the previous 
transmission weight) is obtained then the feedback information is updated (adjusted). 

As to claims 13 and 33, see the rejection of claim 2. Sugar teaches a channel 
state estimating means for estimating state of each communication channel from 
received signals received by the 1 to L antennas (col. 6 lines 20-37) to output 
information of channel state; a feedback signal generating means for generating 
feedback information according to the information of channel state (col. 2 lines 57-64); a 
transmission weight generator for generating K*N transmission weights based on the 
information of channel estimation from the channel state information unit and sending 
the transmission weights as the feedback information to a the transmitter through the 
feedback path (device 100, col. 2, lines 57-64); the proper reception weight generating 
means comprises: a receiving weight generating unit for generating K*L proper 
reception weights by using the information of channel state. Onggosaunusi teaches a 
MIMO communication system comprising a transmitter and a receiver (fig. 2a and 2b), 
wherein the receiver comprises a channel estimation means for estimating state of each 
communication channel from received signals (fig. 4 means 410); a feedback delay 
compensating means comprising a transmission weight accumulation unit for 
accumulating the transmission weights for a predetermined interval and outputting the 
accumulated transmission weights as the processed feedback information (means 415, 
425 and 435); a proper reception weight generating means for generating proper 
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reception weights by using the information of the channel state and the processed 
feedback information from the feedback delay compensating means (means 415, 425 
and 435) in order to properly demodulate and recover/ reproduce the original 
transmitted signal. Sugar teaches that the transmission weights are generated either in 
the receiver (e.g. feedback) or the transmission weights are generated in the 
transmitter. One of ordinary skill in the art would recognize that every time that the new 
channel information (if it is different than the previous channel information), the new 
transmission weight (if it is different than the previous transmission weight) is obtained 
the feedback information is updated (adjusted). 

As to claim 14, see the rejections of claims 2 and 13. Sugar teaches a channel 
state estimating means for estimating state of each communication channel from 
received signals received by the 1 to L antennas (col. 6 lines 20-37) to output 
information of channel state; a feedback signal generating means for generating 
feedback information according to the information of channel state (col. 2 lines 57-64); a 
transmission weight generator for generating K*N transmission weights based on the 
information of channel estimation from the channel state information unit and sending 
the transmission weights as the feedback information to a the transmitter through the 
feedback path (device 100, col. 2, lines 57-64); the proper reception weight generating 
means comprises: a receiving weight generating unit for generating K*L proper 
reception weights by using the information of channel state. Onggosaunusi teaches a 
MIMO communication system comprising a transmitter and a receiver (fig. 2a and 2b), 
wherein the receiver comprises a channel estimation means for estimating state of each 
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communication channel from received signals (fig. 4 means 410); a feedback delay 
compensating means comprising a transmission weight accumulation unit for 
accumulating the transmission weights for a predetermined interval and outputting the 
accumulated transmission weights as the processed feedback information (means 415, 
425 and 435); a proper reception weight generating means for generating proper 
reception weights by using the information of the channel state and the processed 
feedback information from the feedback delay compensating means (means 415, 425 
and 435) in order to properly demodulate and recover/ reproduce the original 
transmitted signal. Furthermore, one of ordinary skill in the art would recognize that 
transmission weight generator 41 5 or part of the transmission weight generator 415 
(see Onggosanusi, fig. 4) could be part of the channel estimation 410 in order to save 
space and reduce the size of the receiver. Therefore, it would have been obvious to one 
of ordinary skill in the art to make the proposed modification for the reason stated 
above. One of ordinary skill in the art would recognize that every time that the new 
channel information (if it is different than the previous channel information), the new 
transmission weight (if it is different than the previous transmission weight) is obtained 
the feedback information is updated (adjusted). 

As to claim 17, see the rejections of claims 7 and 13 combined. 

As to claim 20, see the rejection of claim 13. Sugar teaches a channel state 
estimating means for estimating state of each communication channel from received 
signals received by the 1 to L antennas (col. 6 lines 20-37) to output information of 
channel state; a feedback signal generating means for generating feedback information 



Application/Control Number: 10/767,282 Page 14 

Art Unit: 2611 

according to the information of channel state (col. 2 lines 57-64); a transmission weight 
generator for generating K*N transmission weights based on the information of 
channel estimation from the channel state information unit and sending the transmission 
weights as the feedback information to a the transmitter through the feedback path 
(device 100, col. 2, lines 57-64); a proper reception weight generating means 
comprises: the receiving weight generating unit for generating K*L proper reception 
weights by using the information of channel state. Pautler further teaches that the 
feedback information generating means comprises a transmission weight quantization 
unit for quantizing the transmission weights and sending the quantized transmission 
weights as the feedback information to a transmitter through the feedback path (fig. 5 
means 130, par. 72) in order to select the desired antenna array weight sets while the 
amount of feedback data is reduced (par. 72). Therefore, it would have been obvious to 
one of ordinary skill in the art to modify the system of Sugar utilizing the teaching of 
Pautler for the reason stated above. Onggosaunusi teaches a MIMO communication 
system comprising a transmitter and a receiver (fig. 2a and 2b), wherein the receiver 
comprises a channel estimation means for estimating state of each communication 
channel from received signals (fig. 4 means 410); a feedback delay compensating 
means comprising a transmission weight accumulation unit for accumulating the 
transmission weights for a predetermined interval and outputting the accumulated 
transmission weights as the processed feedback information (means 415, 425 and 
435); a proper reception weight generating means for generating proper reception 
weights by using the information of the channel state and the processed feedback 
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information from the feedback delay compensating means (means 415, 425 and 435) in 
order to properly demodulate and recover/ reproduce the original transmitted signal. 

As to claim 21 , see the rejections of claims 7 and 1 3. Sugar teaches a channel 
state estimating means for estimating state of each communication channel from 
received signals received by the 1 to L antennas (col. 6 lines 20-37) to output 
information of channel state; a feedback signal generating means for generating 
feedback information according to the information of channel state (col. 2 lines 57-64); a 
transmission weight generator for generating K*N transmission weights based on the 
information of channel estimation from the channel state information unit and sending 
the transmission weights as the feedback information to a the transmitter through the 
feedback path (device 100, col. 2, lines 57-64); a proper reception weight generating 
means comprises: the receiving weight generating unit for generating K*L proper 
reception weights by using the information of channel state. Pautler further teaches that 
the feedback information generating means comprises a transmission weight 
quantization unit for quantizing the transmission weights and sending the quantized 
transmission weights as the feedback information to a transmitter through the feedback 
path (fig. 5 means 130, par. 72) in order to select the desired antenna array weight sets 
while the amount of feedback data is reduced (par. 72). Therefore, it would have been 
obvious to one of ordinary skill in the art to modify the system of Sugar utilizing the 
teaching of Pautler for the reason stated above. Onggosaunusi teaches a MIMO 
communication system comprising a transmitter and a receiver (fig. 2a and 2b), wherein 
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the receiver comprises a channel estimation means for estimating state of each 
communication channel from received signals (fig. 4 means 410); a feedback delay 
compensating means comprising a transmission weight accumulation unit for 
accumulating the transmission weights for a predetermined interval and outputting the 
accumulated transmission weights as the processed feedback information (means 415, 
425 and 435); a proper reception weight generating means for generating proper 
reception weights by using the information of the channel state and the processed 
feedback information from the feedback delay compensating means (means 415, 425 
and 435) in order to properly demodulate and recover/ reproduce the original 
transmitted signal. Sugar teaches that the transmission weights are generated either in 
the receiver (e.g. feedback) or the transmission weights are generated in the transmitter 
(e.g. the estimated channel information is sent to the transmitter and the transmitter 
generates the transmission weights itself). Also, one of ordinary skill in the art would 
recognize that it is well known in the art to accumulate the estimated channel 
information for further processing. Furthermore, one of ordinary skill in the art would 
recognize that it is obvious to quantize the channel state information prior to be sent to 
the transmitter in order to reduce the amount of feedback information. Therefore, it 
would have been obvious to one of ordinary skill in the art to quantize data to be sent to 
the transmitter for the reason stated above (see Pautler, par. 72). 

As to claims 23-24, see the rejections of claims 1-2 combined. Sugar teaches a 
channel state estimating means for estimating state of each communication channel 
from received signals received by the 1 to L antennas (col. 6 lines 20-37) to output 



Application/Control Number: 10/767,282 Page 17 

Art Unit: 2611 

information of channel state; a feedback signal generating means for generating 
feedback information according to the information of channel state (col. 2 lines 57-64); a 
transmission weight generator for generating K*N transmission weights based on the 
information of channel estimation from the channel state information unit and sending 
the transmission weights as the feedback information to a the transmitter through the 
feedback path (device 100, col. 2, lines 57-64); a proper reception weight generating 
means comprises: the receiving weight generating unit for generating K*L proper 
reception weights by using the information of channel state. Pautler further teaches that 
the feedback information generating means comprises a transmission weight 
quantization unit for quantizing the transmission weights and sending the quantized 
transmission weights as the feedback information to a transmitter through the feedback 
path (fig. 5 means 130, par. 72) in order to select the desired antenna array weight sets 
while the amount of feedback data is reduced (par. 72). Therefore, it would have been 
obvious to one of ordinary skill in the art to modify the system of Sugar utilizing the 
teaching of Pautler for the reason stated above. Onggosaunusi teaches a MIMO 
communication system comprising a transmitter and a receiver (fig. 2a and 2b), wherein 
the receiver comprises a channel estimation means for estimating state of each 
communication channel from received signals (fig. 4 means 410); a feedback delay 
compensating means comprising a transmission weight accumulation unit for 
accumulating the transmission weights for a predetermined interval and outputting the 
accumulated transmission weights as the processed feedback information (means 415, 
425 and 435); a proper reception weight generating means for generating proper 
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reception weights by using the information of the channel state and the processed 
feedback information from the feedback delay compensating means (means 415, 425 
and 435) in order to properly demodulate and recover/ reproduce the original 
transmitted signal. 

As to claim 25, see the rejections of claims 4 and 23 combined. 

As to claim 28, see the rejections of claims 7 and 23 combined. 

As to claim 33, see the rejections of claims 1-2 combined. Sugar teaches a 
channel state estimating means for estimating state of each communication channel 
from received signals received by the 1 to L antennas (col. 6 lines 20-37) to output 
information of channel state; a feedback signal generating means for generating 
feedback information according to the information of channel state (col. 2 lines 57-64); a 
transmission weight generator for generating K*N transmission weights based on the 
information of channel estimation from the channel state information unit and sending 
the transmission weights as the feedback information to a the transmitter through the 
feedback path (device 100, col. 2, lines 57-64); a proper reception weight generating 
means comprises: the receiving weight generating unit for generating K*L proper 
reception weights by using the information of channel state. Pautler further teaches that 
the feedback information generating means comprises a transmission weight 
quantization unit for quantizing the transmission weights and sending the quantized 
transmission weights as the feedback information to a transmitter through the feedback 
path (fig. 5 means 130, par. 72) in order to select the desired antenna array weight sets 
while the amount of feedback data is reduced (par. 72). Therefore, it would have been 
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obvious to one of ordinary skill in the art to modify the system of Sugar utilizing the 
teaching of Pautler for the reason stated above. Onggosaunusi teaches a MIMO 
communication system comprising a transmitter and a receiver (fig. 2a and 2b), wherein 
the receiver comprises a channel estimation means for estimating state of each 
communication channel from received signals (fig. 4 means 410); a feedback delay 
compensating means comprising a transmission weight accumulation unit for 
accumulating the transmission weights for a predetermined interval and outputting the 
accumulated transmission weights as the processed feedback information (means 415, 
425 and 435); a proper reception weight generating means for generating proper 
reception weights by using the information of the channel state and the processed 
feedback information from the feedback delay compensating means (means 415, 425 
and 435) in order to properly demodulate and recover/ reproduce the original 
transmitted signal. Furthermore, one of ordinary skill in the art would recognize that 
every time that the new channel information (if it is different than the previous channel 
information), the new transmission weight (if it is different than the previous 
transmission weight) is obtained the feedback information is updated (adjusted). 

As to claim 34, see the rejection of claim 13. Sugar teaches that the transmission 
weights are generated either in the receiver (e.g. feedback) or the transmission weights 
are generated in the transmitter (e.g. the estimated channel information is sent to the 
transmitter and the transmitter generates the transmission weights itself). Also, one of 
ordinary skill in the art would recognize that it is well known in the art to accumulate the 
estimated channel information for further processing. Sugar teaches a channel state 
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estimating means for estimating state of each communication channel from received 
signals received by the 1 to L antennas (col. 6 lines 20-37) to output information of 
channel state; a feedback signal generating means for generating feedback information 
according to the information of channel state (col. 2 lines 57-64); a transmission weight 
generator for generating K*N transmission weights based on the information of 
channel estimation from the channel state information unit and sending the transmission 
weights as the feedback information to a the transmitter through the feedback path 
(device 100, col. 2, lines 57-64); the proper reception weight generating means 
comprises: a receiving weight generating unit for generating K*L proper reception 
weights by using the information of channel state. Onggosaunusi teaches a MIMO 
communication system comprising a transmitter and a receiver (fig. 2a and 2b), wherein 
the receiver comprises a channel estimation means for estimating state of each 
communication channel from received signals (fig. 4 means 410); a feedback delay 
compensating means comprising a transmission weight accumulation unit for 
accumulating the transmission weights for a predetermined interval and outputting the 
accumulated transmission weights as the processed feedback information (means 415, 
425 and 435); a proper reception weight generating means for generating proper 
reception weights by using the information of the channel state and the processed 
feedback information from the feedback delay compensating means (means 415, 425 
and 435) in order to properly demodulate and recover/ reproduce the original 
transmitted signal. 

As to claim 37, see the rejections of claims 7 and 33 combined. 
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As to claim 40, see the rejections of claims 4 and 33 combined. 

Allowable Subject Matter 

Claims 5-6, 8-9, 15-16, 18-19, 26-27, 29-30, 35, and 38-39 objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FRESHTEH N. AGHDAM whose telephone number is 
(571)272-6037. The examiner can normally be reached on 9:00-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Freshteh N Aghdam/ 
Examiner, Art Unit 2611 



/Chieh M Fan/ 

Supervisory Patent Examiner, Art Unit 261 1 



